The same side of
the moon always
faces Earth.
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Phases of the Moon

O a clear night when the moon is full, the bright moonlight
can keep you awake. But the moon does not produce the light
you see. Instead, it reflects light from the sun. Imagine taking o
tHashlight into a dark room. If you were 10 shine the flashlight
on a chair, you would see the chair because the light from your
flashlight would bounce, or reflect, off the chair. In the same
wity that the chair wouldn't shine by itself, the moon doesn't
give ofl light by itself. You can see the moon because it reflects
the light of the sun

When you see the moon in the sky, sometimes it appears
round. Other times you see only a thin sliver, or crescent. The
different shapes of the moon you see from Farth arc called
phases. The moon goes through its whole set of phases cach
Hme it makes a complete revolution around Farth

Phases are caused by changes in the relative positions of the

moon, Earth, and the sun, Because the sun lights the moon.
half the moon Is almost always i sunlight. However., since the
moon revolves around Farth, you see the moan from different
angles. The half of the moon that faces Earth is not abways the
Half that is sunlit. @ The phase of the moon you see depends
an how much of the sunlit side of the moon faces Farth.

Foume 10
The Moon in Motion

The moon rotates on its axis and
revolves around Earth in the same
amount of ime. As a result, the
near ude of the moon (shown
with a flag) always Tacets Carth
Interpreting Diagrams Would £arth
VT 20PN 10 sef below the
horzon for someone standing next
20 the flag on the moon? Explain
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The Moon Seen From the Northern Hemisphere

1 New Moon 1 Waxing Crescent 3 First Quarter 4 Waxing Gibbous

The sunlit side faces The portion of the You can see hall The moon continues

away from Earth MOON yOu Can see i of the sunhit side 10 wan, The visible
waxing, or growing, of the moon shape of the moon
10 & crescent shape. s called gibboun.

View From Space

Faume 11 7. Thind

Phases of the Moon

The photos at the top of the / .

page show how the phases of 8 Warning \ 6. Warung
the moon appear when you look Crescent . Gibbous

up at the moon from Earth’s

surface. The circular diagram at 1 /
the right shows how the Farth

and moon would appear 1o an

observer in space as the moon V. New .
Moon
revolves around Earth

Interpreting Diagrams During
what phases are the moon :
¢ )

S . Ful
'ﬂul "

tarth, and sun aligned in a
straight line? 2. Waxing '

Crostent GAbbOows

Waxing

Go Jl\lil}t-
active (\art\

For: Moon Phases and Eclipaes
activity

Visit; PHS5chool com
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5 Full Moon 6 Waning Gibbous 7 Third Quarter 8 Waning Crescent

The entice suniit The portion of the You can see hall You see¢ » crescent
shde faces Earth MOON you can see o the moon's ONce Again
wanes, or shrinks “ed side

\l~'
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To understand the phases of the moon, study Figure 1]
During the new moon, the lit side of the moon faces completely
away from Earth, As the moon revolves around Earth, you sce
more and more of the lighted side of the moon every day, untd
the side of the moon you see is fully It As the moon continues
in its orbit, you see less and less of the lighted side. About 29.5
days alter the last new moon, the cycle s complete, and a new

IMOOTT OCCUEs agam Fount 12
The Moon's Orbit

The moons orbit » tited about
S degrees relative to Earth's orbit
around the sun

Nuading

Cheekpoint What s a new moon?

As Figure 12 shows, the moon’s orbit around Earth s shighthy
i tilted with respect to Earth'’s orbit around the sun, As a result
in most months the moon revolves around Earth without mon

ing into Farth's shadow or the moon’s shadow hitting Earth

& When the moon's shadow hits Earth or Earth’s shadow Earth,
hits the moon, an eclipse occurs. When an object  space comes 2
between the sun and a third object, #t casts a shadow on that
object, causing an eclipse (ih KLIPS) 10 take place. There are two
types of uh;n\cs: solar \‘\llpu\ ind lunar echipses. (| The words solar \

and funar come from the Latin words for “sun” and “moon.”)
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The Moon's Surface

" Recent photos of the moon show much more detail than
Galileo could see with his telescope. @ Features on the
moon's surface include maria, craters, and highlands.

Maria The moon's surface has dark, flat arcas, which Galileo
called maria (MAN ree uh), the Latin word for “seas” Galileo
incorrectly thought that the maria were oceans. The maria are
actually hardened rock formed from huge lava flows that
occurred between 3 and 4 billion years ago,

Craters Galileo saw that the moon’s surface i marked by
large round pits called craters, Some craters are hundreds of
kilometers across, For a long time, many scientists mistakenly
thought that these craters had been made by volcanoes. Scien-
tists now know that these craters were caused by the impacts of
meteorolds, chunks of rock or dust from space.

The maria have few craters compared to surrounding arcas.
This means that most of the moon’s craters formed from
impacts early in its history, before the maria formed. On Earth,
such ancient craters have disappeared. They were worn away
aver time by water, wind, and other forces. But since the moon
has no liquid water or atmosphere, its surface has changed little
for billions of years.

Highlands Galileo correctly inferred that some of the light-
colored features he saw on the moon's surface were highlands,
~or mountains. The peaks of the lunar highlands and the rims
~of the craters cast dark shadows, which Galileo could sce. The
- rugged lunar highlands cover much of the moon’s surface.

lg“gg)mmm

Fauns 18

The Moon's Surface

The moon's surface s covered by
wraters, matia, and highlands.

Cratery on the moon formed from
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The Moon's Size

The diameter of the moon Is 4
little less than the distance across
sthe contiguous United States
Calculating What is the ratio of
the maon's diameter to the
distance between Farth and

the moon?

Foune 20

The Moon's Surface

This photo of a large boulder

:::rt:lmdmmomhom‘t
ace was taken by one of the

crew members of Apodia 17
. R S gy .

Characteristics of the Moon
Would you want to take a vacation on the moon? At an aver

age distance of about 384,000 kilometers (about 30 times
Earth’s diameter
space. Despite s proximity, the moon is very different fron
Farth. @& The moon is dry and airless. Compared to Earth,
the moon is small and has large variations in its surface

temperature. If you visited the moon, you would need 1o wea

the moon is Earth’s dosest neighbor in

) bulky space suit 10 provide air 10 breathe, protect against

sunburn, and to keep vou at a comiortable temperature

moon 15 3476 kilometers in diam

I s

However, the moon has

Size and Density |he
eter, a hittle less than the distance across the United States
is about one-fourth Farth’s diameter
only one-cightieth as much mass as Earth, Though Earth has a
layers are less dense. The moon

Yery denmse core, iy ouler

average density is simslar to the density of Earth's outer lavers

Temperature and Atmosphere On the moons surfac
temperatures range from a tornd 130°C in direct sunlight 1o

afnigid ~180°C at might, Temperatures on the moon vary s

much because o has no atmosphere,. The moon's surface gray

iy 15 s0 weak that gases can casly CMAPC IO SPace

However, there s o

Water

that there

he moon has no bhgusd water

denc may Ix AT i'.ll;’h- ol ice near the moon

poles. Some arcas are shuckded trom sunlight by crater walls. Tem
peratires in these reghons are so low that ice there would remais
frozen. 1 2 colony were built on the moon 10 the future, any sucl
valuable. It would b

waler would be very VErY expensive i

ll.m\p-tl Mrge amounts of waler 10 the moon from Farth

/u\..l‘ -3
F Chwah '

Where on the moon i there evidence of the
exivtence of ke?




The Origin of the Moon

People have long wondered how the moon formed. Scientists
have suggested many possible hypotheses. For example, was
the moon formed elsewhere in the solar system and captured
by Earth’s gravity as it came near? Was the moon formed near
Earth at the same time that Farth formed? Scientists have
s Tound reasons to reject these ideas
Ihe theory of the moon's origin that seems to best fit the
evidence is called the collision ring theory. It is Mlustrated in
Figure 21, About 4.5 billion years ago, when Earth was very
young, the solar system was full of rocky debris. Some of this
debris was the size of small planets. @ Scientists theorize that
o planet-sized object collided with Earth to form the moon.
Material from the object and Earth's outer lavers was ¢eted
into orbit around Farth, where it formed a ring. Gravity
cansed this material to combine to form the moon

Section 4 Assessment

1. &, Mentifying Name three major features of
the moon's surface,

b. Explaining How did the moon’s craters
form?

¢ Relating Cause and Effect Why is the

2. 8, Describing Describe the range of

Froume 21

Formation of the Moon

According 10 the collision-ring
theory, the moon formed carly In
Earth's history when a planet-sized
objoct struck Earth. The retulting
dedris formed the moon

Video Fleld 7 :
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Farth, Moon, and Sun
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Voabulary Skill Latin Word Origins What are C Relating Cause and Efect What is the
maria? Why did Galileo select the word marsa for redationship between the moon's surface
this feature of the moon? Does the Latin ongin gravity, lack of an atmaosphere, and

of this word accurately describe what scientists lemperature range!

tody know about the moon? Why or why not? 3. a. dentitying What theory best describes the
Reviewing Key Concepts TROUIS. OFRpatt

b. Describing What was the solar system like
when the moon formed!

€ Sequencing Explain the various stages in
the formation of the moon

moon's surface much more heavily m L.
cratered than Farth's surface? wone ]

temperatures on the moon. Moonwatching With an adult, observe the
b. Comparing and Contrasting ( ompare ) & few days ":" the ""“ Quarsar

Earth and the moon in terms of size and phase. Make a sketch of the features  drbans

surface gravity Label the maria, craters, and highlands.

Chapter 12 ¢ an




